Identification and extraction length of dry spells in arid and semi-arid regions is very important. Thus, the use of climate change prediction models for study the behavior of the climatic parameters in the future time is inevitable. With recognition of the spatial and temporal behavior variables such as precipitation, we can prevent from destructive effects. In this research, the performance of Atmosphere-Ocean General Circulation Models (AOGCMs) was evaluated for simulation length of dry spells in the south-western area of Iran. The results show that the length of dry spell is relatively decreased in cold seasons (autumn and winter) and increased in the warm season (spring and summer) in both A2 and B2 Scenarios. The length of the dry spell on monthly scale for scenario A2 is 6% (equivalent to 2 days) and for scenario B2 is 9 percent (approximately 2.4 day) increased compared to the baseline period. For assess the uncertainty, AOGCMs were weighting. The results show that the best model for simulation of dry spells is HADCM3 and GFCM2.1, because the results have a less error. On the other hand, NCCCSM have the lowest weight for simulation dry spells in both scenarios.
Introduction
One of the major tasks of climate models is the description of precipitation characteristics. Present climate conditions already indicate important risks related to aridity over many areas of the world and they are projected to be increased for future climate conditions. Climatic Research in various parts of the world is indicating trends
The Study Area and Dataset
Iran is located in arid and semi-arid Southwest Asia (northern latitude between 25˚N -44˚N and the Eastern longitude from 44˚E -64˚E) and has a variable climate. In the northwest, winters are cold with heavy snowfall and subfreezing temperatures during December and January. Spring and autumn are relatively mild, while summers are dry and hot. In the south, winters are mild and the summers are very hot, having average daily temperatures in July exceeding 38˚C (100.4˚F). On the Khuzestan Plain, summer heat is accompanied by high humidity. In general, Iran has an arid climate in which most of the relatively scant annual precipitation falls from October through April. In most of the country, annual precipitation averages 250 mm (9.8 in) or less. The major exceptions are the higher mountain valleys of the Zagros and the Caspian coastal plain, where precipitation averages at least 500 mm (19.7 in) annually. In the western part of the Caspian, rainfall exceeds 1000 mm (39.4 in) annually and is distributed relatively evenly throughout the year. This contrasts with some basins of the Central Plateau that receive 100 mm or less of precipitation annually.
In this research, we study Eight Synoptic stations in Southwest area of Iran located in the northern latitude between 28˚N -33˚N and the eastern longitude from 48˚E -53˚E (Figure 1 and Table 1 show local and characteristics of the study area). This area has a hot and dry climate and Rainfall is concentrated in autumn and winter, but spring and summer is very hot and dry weather. Mean monthly precipitation is than less 35 mm. Specifications Stations and mean monthly precipitation are listed in Table 1 and Figure 2 . The data used for analysis Table 2 shows a summary of information the four models.
Methodology
Methods for this study consisted of: climate change scenarios for the future (under the A2 and B2 scenarios), downscaling AOGCMs output, analysis of the uncertainty of the models used by weighting them, the study of performance capabilities of four models, and the analysis and interpretation of research results. The following mentioned methods will be described in more details.
Generating Climate Change Scenarios for Future Periods
Currently, the most creditable tool for generating climate change scenarios is, three-dimensional models coupled atmosphere-ocean general circulation Models (AOGCMs).Because AOGCMs computational cells are large, for eliminating the climatic noise usually use the mean of 30 years of data Instead of using of data directly for calculations and simulation of climate change. In this research for the generation of climate change scenarios in future is used the output of four models, in baseline (1980-2010) and future period (2014-2045), under the A2 and B2 emissions scenarios ( Table 2 show summary of selected 4 AOGCMs). For calculating Climate change scenarios for all models, the first must calculating "ratio precipitation" for the long-term average each month in Baseline and future period using the "Equation (1)". This equation is recommended by [26] for Calculating regional climatic time series for temperature and precipitation.
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where ∆ indicate Climate change scenarios the average precipitation for the 30-year period for each month of the year ( )
PGCM fut i is 30 years average annual precipitation simulation by AOGCMs for future period (2014-2045), for each month, , , PGCM base i is 30 year average annual precipitation simulation by AOGCMs for data observation (1980-2010).
Downscaling Method
Because of the computational grid cells AOGCMs is large and the low spatial resolution, Their use in regional scale will lead to error. And simulation of surface variables such as temperature and precipitation will be accompanied by turbulence. And more importantly, there are many differences between simulated and observated data. In order to eliminate the disturbances in the models and the amplification the current climate change, instead of use direct use of output data from AOGCMs in the calculations, used the average periodic of the variables. In this research, for downscaling precipitation data, used change factor method (CFM). For computing climate change scenarios in period future in change factor method, must climate change scenarios obtained in Equation (1) multiplied in observations data value (1980-2010) is shown in Equation (2). The equation recommended by [33] for a framework assessing uncertainties in climate change impacts for the river Thames, UK. 
(calculated in "Equation (1)", and P is series data generated for the future period (2014-2045)).
Analysis of Uncertainty
In studies of climate change, there are various sources of uncertainty that affected the final results. One of the sources of uncertainty associated with the model errors. In this study we investigated the effect of uncertainty AOGCMs in precipitation Southwest area of Iran. In this study we used a Bayesian approach for reviewing and considering the uncertainty. The steps of this approach include: the production of prior probability distribution of statistical parameters, determine likelihood function probability (LFP) of the observed data and determine the posterior probability distribution (PPD). Posterior probability distribution is determined based on the input parameter distributions (prior distribution) and the probability function. to considering the Bayesian approach is needed to calculate the probability distribution function (PDF) of precipitation scenarios and then each of the models based on Mean and Standard deviation observation precipitation (MDOP) are simulated and were weighted "Equation (4)". This Equation is given by [34] for estimating uncertainty in climate change scenarios.
Steps of the Bayesian approach is shown in the Figure 3 and "Equation (3)" that is given by [35] . (parts of "Equation (3)" is describe in 
Results and Discussion

Validation of AOGCMs for Simulation in Length of Dry Spells
Capabilities of AOGCMs for simulation length of dry spells were evaluated in (Table 3) . For simulating preci- pitation and extracting length of dry spells in the Southwest area of Iran the first step, the database precipitation were prepared and then regenerate by the LARS-WG S model and were downscaling under the A2 and B2 scenarios. For evaluating the ability of models to simulate precipitation used of 3 statistical indexes: a) the correlation coefficient (R), b) the Root Mean Square Error (RMSE) and c) Mean Percent Error (MPE). The results showed that HADCM3 and GFCM2.1 models in all of the index have less error percentage for the simulation data and more than 80% correlated with the observation data. The most percentage error of the mean is related to the NCCCSM under A2 scenario. A total of four models have a good performance to simulate precipitation ( Figure  3 indicate Evaluating of Performance indexes AOGCMs).
Calculation and Generate Climate Change Scenarios for the Future Period
At first prepared the time series of monthly precipitation of four model AOGCMs ( Table 2 ) are prepared and then downscaled under A2 and B2 scenarios for the Southwest area of Iran. In the second step, the long-term average of monthly precipitation for the base period (1980-2010) and simulated period (2014-2045) was calculated using equations 1 and 2 and climate change scenarios were generated. Finally, the length of dry spells monthly, were extracted under A2 and B2 scenarios for each model in the study area (Figure 4 and Figure 5) . The results showed that dry spells length simulated by HADCM3 and GFCM2.1 Compared with the observated data, decreases in both scenarios, especially in cold seasons. On The other hand, dry spells length with the increasing trend is predicted by all four models in warm seasons (summer and spring).
Dry spells length in all seasons and in both scenario with the increasing trend is predicted by IPCM4 and NCCCSM models. as expected the dry spells length in the study area in the (2014-2045) period for scenario A2 on monthly basis 6% (equivalent to 2 days) and for scenario B2 9 percent (approximately 2/4 day) increased compared to the baseline. Generally we can conclude that the area studied in the next period (2014-2045) wit- nessed a relatively shorter dry spells length in autumn and winter and in the summer and spring will be longer (Figure 4 show Climate Change for A2 scenario and Figure 5 show Climate Change for B2 scenario).
Uncertainty Analysis of with the Approach Weighting to Models
For reviewing an4ded considering the uncertainty of the models, after calculating and producing scenario for dry spells, each of the scenarios based on the mean and standard deviation of the observed precipitation (MDOP) were weighted and simulated by Bayesian approach. Finally, the probability distribution function (PDF) was calculated (Equations (3) and (4)). The results of these calculations show that the model HADCM3 compared to the other models have the maximum weight to estimate and simulation length of dry spells in both the A2 and B2 scenarios. On The other hands NCCCSM have the lowest weight in estimation of dry spells length in both scenarios (Figure 6 and Figure 7) . In fact, if the weight of a model 4 is greater, Performance and accuracy is more acceptable. HADCM3 and GFCM2.1 have more performance in determining dry spells length, especially during the cold winter months. But NCCCS and IPCM 4 models have a good performance in warm months (Jun, Jul, Aug and Sep).
It seems that because of the consistency behavior and, reducing the occurrence of precipitation in the warm months of the year. This causes allow somewhat is reduced the estimated standard deviation of precipitation by models at scenario generation stage ( Figure 6 and Figure 7) . After weighting and considering the uncertainty of the models, it was found that length of dry spells in the Study area in January, December and February is getting 5 -6 percent shorter and 3 -12 percent longer in the warm months(jun, jul, aug and sep), (Figure 8 ). 
Conclusions
In this research, the performance of AOGCMs for the simulation length of dry spells under the A2 and B2 scenario in the southwestern area of Iran were investigated. The analysis of climate change scenarios in precipitation from AOGCMs showed that dry spells length is decrease in HADCM3 and GFCM2.1 models especially in cold seasons (autumn and winter) in both A2 and B2 scenarios. The other hand, dry spells length with the increasing trend is predicted by all four models in warm seasons (summer and spring). After weighting and considering the uncertainty of the models, it was found that length of dry spells in the Study Area in January, December and February is getting 5 -6 percent shorter and 3 -12 percent longer in the warm months (JJAS) (Figure 7) . The results showed that the best model to simulate the dry spells length is HADCM3 and GFCM2.1 because the simulation results have less error percentage. Overall it can be concluded that the studied area in future periods (2014-2045) witnessed a relatively that length dry spells short in autumn and winter and will be longer in summer and spring. 
